A novel and simple method of screening compounds for interaction with DNA: A validation study.
We report the development of a simple, cost-effective assay for detecting compounds that have the ability to interact with and modify DNA. Potential uses for the assay lie in the areas of early genotoxicity testing of drug candidates, anticancer and antibiotic drug discovery, environmental monitoring and testing in the food, beverage and cosmetics industries. At present the assay has been used to assess direct-acting compounds only and it is yet to be established whether the assay is compatible with bio-activation. The methodology is based on the oxidative reaction of potassium permanganate with pyrimidine bases, which have become perturbed and more reactive by the agent under test. Results are recorded by use of UV/vis spectroscopy. The adaptation to a multi-well plate format provides the capacity for high throughput utilizing small amounts of compounds. Over 100 compounds, comprising different classes of DNA-binding chemicals as well as non-binding controls, have been put through the assay and the results compared with existing genotoxicity testing data from other methods. The assay has shown to be predictive of the results of other genotoxicity testing methods. We have found that the method is overall predictive of 71% of Ames bacterial reverse-mutation test results (where data are given) encompassing both negative and positive results.